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CLAIMS 



1. A lighting system for irradiating pixels of an 
image display elembnt with outgoing light, said lighting 
system comprising: 

a linear light guiding body for converting light 
from a light source) unit into a linearly emitting state; 
and 

a planar light guiding body in which a cyclic 
structure for converting light from said linear light 
guiding body into a glanarly emitting state and emitting 
the converted light ^s formed, 

wherein light from said linear light guiding body 
reaches a peak value! of luminance when outgoing in a 
first outgoing direction, said first outgoing direction 
being a direction on afr^"^de of a direction perpendicular 
to a cyclic directr5»Qra of said cyclic structure with 
respect to a normal direction of a light outgoing surface 
of said linear light gmiding body. 



2. Th^ lighting system as set forth in claim 1, 
wherein a ^ijt is given to the cyclic direction of said 
cyclic sfe^ifture with respect to a repeating direction of 
said pixelff 
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wherem said first outgoing direction — s^etT 
light in said first outgoing direction should traj^l m 
said planar light guiding body in a p^^eiSendicular 
direction with respect to said cyclic cji^^ection. 



4 . The lighting system^^s^ set forth in any one of 
claims 1 through 3, wherein light from said linear light 
guiding body r^.a:^es a peak value of luminance when 
outgoing j^sf^ second outgoing direction that is different 
f r:p«r^ said first outgoing direction . 



5. The \ lighting system as set forth in claim 4, 
wherein said \ first outgoing direction and said second 
outgoing dir^^^on are symmetric with respect to the 
normal dir^^£iSbn of the light outgoing surface of said 
linear light giiiding body. 



TS"^ighting system as set forth in any one bf^ 
claims 1 through 5, wherein a ratio of maximum vaJ,Adr€^ and 
minimum value in luminance distribut ion^...^c5T the light 
outgoing from said linear liglij>''-'"^iding body in said 
first outgoing direction-^s not more than 3 



7. The lighting system as set forth in claim 4 or 5, 
w£3^rein a ratio of maximum value and minimum value in 



luminance distribution of the light outgoing from said^ 
linear light guiding body in said second outgo^ 
direction is not more than 3. 

8. -The lighting system as set forth in atfiy one of 
claims 1 through 7, wherein an angle that/ the cyclic 
direction of said cyclic structure provided on said 
planar light guiding body forms wit^ respect to the 
repeating direction of said pixels ]/s not less than 10*^ 
and not more than 80°. 
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9. The lighting system )^s set forth in . any one of 
claims 1 through 8, wherei^ in said linear light guiding 
body, on a surface ther^f opposing said light outgoing 
surface, a propagating portion and a reflecting portion 
are repetitively formed. 



10. The laghting system as set forth in any one 'of 
claims 1 t]:j/ough 9, wherein a diffusing and reflecting 
sheet is y^rovided to surround said linear light guiding 
body. 



/ 11. The lighting system as set forth in any one of 
laims 1 through 10, wherein: 

said light source unit causes the light to enter 
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Lid li'il^'^r'Tright guiding body, 

the lighting syst^ turtli©«^comprlsing ; 
optical matchij:ag'-""^^ns provided between said light 
sours^— -trmt and said linear light guiding body. 



12. The lighting system as set forth in claim 11, 
wherein said opfa^Al matching means is an adhesive resin 
having a refracti-s^ index n ranging from 1.4 to 1.7 both 
inclusive . 




claims 1 through 12, wherein said linear light guidi: 
body is formed so that: 

a thickness t2 of said light outgoing surface of 
said linear light guiding body is substant ially yequal to 
a thickness tl of a light incident surface of/said planar 
light guiding body; and 

an angle 6 5 formed between the normal direction of 
said light outgoing surface with/^ side end surface of 
said linear light guiding body satisfies: 



0°<e5£20° 



14. The lifting system as set forth in any one of 
claims 1 though 12, wherein said linear light guiding 
body tapered so that a cross section of said linear 



light guiding body taken along a plane perpendicula^^to 
said light outgoing surface/thereof should b^.^^iri a shape 
of trapezoid that widens M^rty^ aJ-.i^Tit . outgoing surface 
side toward asdji©— -opposing the light outgoing surface 




15. The lighting system as set forth in claim 14, 
wherein an angue formed between the normal direction of 
said light out^O^^g surface of said linear light guiding 
body with a\t/^a^^ed side surface is larger than 0° and 
not larger thanl20' 



. lb"" — T hu liuja tjLna system as set fort >-' any r^n - r>-F 
claims 1 through 15, wherein a reflecting surface i^ 
provided on said light incident surface of said lin^ear 
light guiding body in such a manner that light fv<5m said 
light source unit should be reflected toward/said cyclic 
structures formed on said linear light guiding body. 



17, The lighting system sts set forth in any one of 
claims 1 through 16, wheX^Ln the following relationship 
is satisfied: 

0 mm < (Jtf^Ll) s 10 mm 
where I^i^represent ing a length of said light incident 
su^Tfe^ce of said planar light guiding body, and L2 
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>rrernres gntllnq a iexi qLirn3X J^did i a ^ ' lr tr ua Ly o li ig ^surf ace , 
s^j^d-^^-jrTnear light quidingpodv . 
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18. The lighting system as set forth in claim 17, 
wherein the folD.owing relationship is satisfied: 

g X tan5 s\(L2-Ll) s 10 mm 
where : 

d represent^ an angle formed between the cyclic 
direction of said cyclic structure provided on said 
planar light guid:|ng body and the repeating direction of 
said pixels; 

LI represents-N^ length of said light incident 
surface of said platan light guiding body; 

L2 repre^^^sU a length of said light outgoing 
surface of said linfear light guiding body; and 

g represents al distance between said light incident 
surface of said plamar light guiding body and said light 



outgoing surface of 



said linear light guiding body. 




rtr±ng s 7bLe i u as but f ort ±r-"rHr-afy oilb^"^og^ 
claims 1 through 18, wherein light outgo iri^^^J-^fom said 
linear light guiding body reaches sjib'^tantially a peak 
value of luminance when^^pjarf^oing in a direction at an 
angle 01 tha^t^^^satiisf ies : 
= sin"^ (nxsin9 ) 
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91 = -sin'^ (nxsin5 ) 
where : 

d represents an angle formed between the/acyclic 
direction of said cyclic structure provid^ on said 
planar light guiding body and the repeating direction of 
said pixels; and 

n represents a refractive indes^ of said planar light 
guiding body. 



ir! 



20. The lightini^y^em as set forth in any one of 
claims 1 through 18, vjjr^erein the normal direction of said 
light outgoing sur^ce of said linear light guiding body 
and said first 5>utgoing direction form an angle expressed 
as : 

sin'^nxsin5 ) 
where : 

d represents an angle formed between the cyclic 
rection of said cyclic structure provided on said 
)lanar light guiding body and said light incident surface 
of said planar light guiding body; and 

n represents a refractive index of said planar light 

gulTr 



21. (amended) 




ghting system having a light 
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source unit and a planar light guiding body, said light 
source unit being composed of at least one dot light 



emitting source, said planar light guiding body having a 



light incident surface 



to which light from said light 



source unit is incident and converting light in a 



linearly emitting state 



that is incident onto said light 



incident surface into a planar ly emitting state, said 
lighting system comprisPing: 

i 

sheet-state diffusing means that converts light 



emitted from said lig^ 
emitting state, said s^ 
provided in the vicin 



It source unit into a linearly 
leet-state diffusing means being 
Lty of said dot light emitting 



source and arranged so that at least a part thereof 



opposes said light so^urce unit while at least a part 
thereof opposes said^ light incident surface of said 
planar light guiding body, 
wherein : 

said at least fone dot light emitting . source is 
disposed below the^^^ht incident surface of said planar 



light guiding bod^^ 
through said pla^r 



is to face said diffusing means 



fight guiding body in-between; and 
a distance L between said dot light emitting source 
and said diffusing I means , and a thickness te of said 
light incident surmce of said planar light guiding body 
satisfy: 
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0 £ (L-te) £ lb mm 



22. (amended) |a lighting system having a light 
source unit and a plfanar light guiding body, said light 
source unit being composed of at least one dot liqht 

■ ■ \ 

emitting source, saidl planar light guiding body having a 
light incident surface to which light from said light 
source unit is incident and converting light in a 



linearly emitting state that is incident onto said light 

incident surface into la planarly emitting state, said 

lighting system comprising: 

I 

sheet-state diffusing means that converts light 
emitted from said ligl|t source unit into a linearly 
emitting state, said sheet-state diffusing means being 
rovided in the vicinity of said dot light emitting 
source and arranged sa^ that at least a part thereof 
opposes said light ^^scrtirce unit while at least a part 
thereof opposes ^^aid flight incident surface of said 
planar light guiding body, 
wherein : 

said at least one dot light emitting source is 

! 

disposed below said light incident surface of said planar 
light guiding body; | 

a direction in which light outgoes from said dot 
light emitting source/ is set to a normal direction of 
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said light incident surface, directed from inside of said 
planar lightA guiding body to outside; and 

a distailjce L' between said dot light emitting source 
and said diffmsing means satisfies: 

0 s L' s VlO mm 

23. (canceled) 



24. (amended) A lighting system comprising: 
a planar ligiit guiding body having a light incident 
surface to which llight in a linearly emitting state is 
incident, said planar light guiding body converting the 

I 

light in a linearly emitting state that is incident onto 
said light incideijt surface into a planarly emitting 
state; and 

a light source] unit disposed on a surface opposing 

to said light /^gy4^t surface of said planar light 

guiding body, 

said lighting system further comprising: 
I 

sheet-state converting means that converts light 
emitted from said light source unit into a linearly 
emitting state, said sheet-state converting means being 
arranged so that at! least a part thereof opposes said 
light incident surface of said planar light guiding body. 




25. (amended) T 
claim 24, wherein: 

said light sourc 
dot light emitting so 

said converting 
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e lighting system as set forth in 

B unit is composed of at least one 
arce ; and 

Tieans is diffusing means. 



26. (amended) The lighting system as set forth in 



:laim 24, wherein: 

said light sonJce unit i 



.ght s^u^&e unit is composed of at least one 
dot light emitting source, and 

said convertingf means is reflecting means . 



^ 27 . — f^ende^ — ¥be — i-iyhLiuy — systrem" 
any one of claims 21, 22, 25, or 26, 



rein said at 



least one dot light er 



:ce un: 



ig source constituting said 



element 



28. A lightiing system having a light source unit and 
a planar lightM^iding body, said planar light guiding 
body having uw) light incident surfaces opposing each 



other to which 



r 



ght from said light source unit is 



• 
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incident as welA as a light outgoing surface from which 
the incident ligtit converted into a planarly emitting 
state outgoes, said lighting system comprising: 

said light source unit is composed of an LED array, 
wherein : 

said LED array includes a first LED array provided 
on one of said light incident surfaces of said planar 
light guiding body,! and a second LED array provided on 
the other light incident surface of said planar light 
guiding body; and 

said first andj second LED arrays alternately emit 
light . 

29. The lighEirfg system as set forth in claim 28, 
wherein a frequency If causing said first and second LED 
arrays to alternatew emit light satisfies: 

60 Hz s f s lOJkHz 




liquid crystal display comprising: 
a lighting system as set forth in any one of^>e^aims 
1 through 29; and 

a liquid crystal display^ierffent displaying an image 
by control ling^_^^3-t--'eSch pixel, light outgoing from said 
'^outgoing surface of said planar light guiding body. 



31. A liquidX crystal display comprising: 
a front lighn including a light source unit and a 
planar light guidino body, said planar light guiding body 
having a light incident surface to which light from said 
light source unit lis incident and a light outgoing 
surface from which the incident light outgoes, the light 

I 

from said light source unit being in a linearly emitting 
state at least when being incident to said light incident 



surface of said plana|: light guiding body; and 

a reflecting liquid crystal display element 

I 

displaying an image by. controlling, at each pixel, light 



outgoing from said light outgoing surface of said planar 
light guiding body, 
wherein: 

on a counter surf face of said planar light guiding 
body opposing said YaJghvL outgoing surface thereof, a 
cyclic structure COT^KDaed of a propagating portion and a 
reflecting portion is :|epetitively formed; and 

said cyclic structure is provided on said planar 



light guiding body so dhat a cyclic direction thereof has 
an angle d of not lesfs than 10*=* and not more than 80*=* 
with respect to the repeating direction of said pixels. 



' 3'2r S front light comprising a i ighb rng~ sy£>t oitu 
set forth in any one of claim'^^ 1 thT7oi^M=fh — 
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e liquid crystal djjj^play as set forth in cla: 
30, whp.r^in ^said 1 -i guuLa — cT^gtal clxspiay element is a 
^reflecting liquid crystal display element. ^ 



34. A lightingX element comprising a prismatic linear 
light guiding body, said linear light guiding body having 
a light incident surface to which light from a light 
source unit is incident and a light outgoing surface from 
which the incident ligpt outgoes, wherein: 

said light incident surface is provided on an end 
surface of said linear light guiding body, the end 
surface being at an endj in a lengthwise direction; 

said light outgoing surface is provided on a side 
surface of said lineaq light guiding body along the 
lengthwise direction; 

notches that reflect the incident light are arrayed 
on a surface of said linLar light guiding body opposing 
said light outgoing surfface at constant pitches in ttie 
lengthwise direction, the number of said notches being I 
(I is an integer of not iesp than 2); and 

as to said I r^Dj^K|es, an average of differences 
between widths of adjacent notches is greater than 0, 
said difference being defined as: 

I 

DIFFERENCE = (dw.^i - pwj 
where pw^ is a width of ihe i ' th notch from said light 
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incident surfaceWi is an integer ranging from 1 to I) . 

35. A lighting element comprising a prismatic linear 

I 

light guiding bodyl, said linear light guiding body having 
a light incident surface to which light from a light 

source unit is incident and a light outgoing surface from 

.i 

which the incident, light outgoes, wherein: 

said light incident surface is provided on an end 

\ 

surface of said linear light guiding body, the end 
surface being at an end in a lengthwise directions- 



said light outgoing surface is provided on a side 



surface of said linear light guiding body along the 
lengthwise direction; 

1 

notches that reflect the incident light are arrayed 

I 

on a surface of said linear light guiding body opposing 
said light outgoing 'surface in the lengthwise direction, 
the number of said^ notches being I (I is an integer of 
not less than 2) ; a;c 

an averag^e^l^^Tllts of said I notches is greater 
than 0, said tilu^eing defined as: 

TILT = (di^, -|di)/(Xi,, - 
where and d^ ar;je a distance from said light incident 
surface, and a depth, respectively, of the i'th notch 
from said light incident surface (i is an integer ranging 
from 1 to I) . 



# 



36. The ligh 
wherein said av 
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element as set forth in claim 35, 
of tilts of said I notches i*s in a 



range of not less tHan C.OOOl and not more than 0.05 



•"■"3^ . The lighting element as set fortTr"iii claliii 
36, wherein values of said tilts are uniform through^s^dt 
said I notches. 



El 



38. The lighting element as set fort>r in any one of 
claims 34 through 37, wherein, on tbre surface of said 
linear light guiding body opposi^Ffg said light outgoing 
surface, a. total of widths y^f said notches in the 
lengthwise direction accouprs for not less than 5 percent 
and not more than 8 0 T^rcent of a sum of the total of 
said widths of said libtches and a total of widths of flat 
portions providecr between said notches. 



39. THe lighting element as set forth in any one of 
claims y34 through 38, wherein, on the surface of said 
linea^r light guiding body opposing said light outgoing 
surface, a sum of a width of said notch in the lengthwise 
direction and a width of a flat portion in the lengthwise 
direction is not less than 0.05 mm and not more than 2 
mm, the flat portion being a portion provided between 
■c;;=i-iH nn.hi:;4j--^ia aiiLTtj^^en^ ^dj acent notch on one side to said 
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40. The lighting element as set forth in afny one of 
claims 34 through 39, wherein: y< 

said linear light guiding body h^ a second light 
incident surface on an end surface/opposing said light 
incident surface of saidi linear^^ght guiding body; 

notches that ref lectUfe^e^ incident light are arrayed 
in the lengthwise direcDJuofe^ on a surface of said linear 
light guiding body opn^ing said light outgoing surface, 
the number of said/notches being J (J is an integer of 
not less than 2)/f and 

an average of tilts of said J notches is greater 
than 0, sa^ tilt being defined as: 

TI^ = (dj., - dj)/(Xj., - Xj) 
whero^ and di are a distance from said light incident 
surface, and a depth, respectively, of the j ' th notch 
/from said second light incident surface (j is an integer 
ranging from 1 to I) . 



V 
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41. A lighting element comprising a prismatic linear 
light guiding body, said linear light guiding body having 
a light incident smirfWce to which light from a light 
source unit is inc^Jcremt and a light outgoing surface from 
which the incident light outgoes, wherein: 
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said light incident surface is provided on an end 
surface of said linear light guiding body, the end 
surface being at an enp in a lengthwise direction; 

said light outgoing surface is provided on a side 
surface of said linear light guiding body along the 
lengthwise direction; 

a plurality of notches that reflect the incident 
light are arrayed on la surface of said linear light 
guiding body opposing s |jai d light outgoing surface in the 
lengthwise direction ; 

each notch is a/v -Shape groove formed with two flat 
surfaces ; 

said flat surfaces of said notches are provided at 




not less than two different angles with respect to said 

::ef. 



light outgoing surfac 



.2, The liqhti ru?— edetiienL cnj - oct for ^ th lil a hy one of^ 
claims 34 through 41, wherein: 

each of said notches is a V-shape groove fp^fmed with 
two flat surfaces; and 

an angle that each flat surfap^ forms with respect 
to said light outgoing surf^^^Te is not less than 30*=* and 
not more than 60°. 



4:3^^'''^^fhB lighting element as set forth in any one of 



